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Loop means for pointing devices, equipped witli friction material and intennediate flexing 
zones 

TECHNICAL FIELD 
STATE OF THE ART 

In PCT application PCT/SE0 1/0 1620 by the author of the present patent application, a 
pointing device including a loop made of a flexible support material, which includes two 
rotatable and translatable rods that tighten the loop to an oval shape, is proposed. A firm 
support surface is situated under the plane upper part of the loop. The loop's surface is 
moved by the user and the loop*s movement is detected whereby corresponding movement 
is achieved by the cursor on a computer screen. 

In order to stiffen in the axial direction but keep flexibility in the tangential direction the 
loop can be supplied with a number of strips or stiffeners on the outside, arranged parallel in 
the loop's axial direction and with certain distances between them. This is an advantage 
when the loop moves fast in the axial direction as the loop's shape is easier to maintain. 

When working with apparatus according to PCT application PCT/SE01/01620 it has 
been found better to arrange the strips on the inside of the loop. The advantage of this is that 
it is easy to choose materials for the strips such that low friction against the support surface 
is achieved. Further, the low friction strips on the underside of the support material prevent 
wearing it out since the support material never comes into contact with the support: surface. 

Despite this it has been hard to make such a device work perfectly. The reason has 
been that the support material's external surface has been evenly coated with a friction 
material, such as rubber, in order to enable good flexibility of the loop under the user's finger. 
The friction material in question should have a certiain thickness because of wear and friction. 
If the friction material's thickness decreases under a certain value, the friction against the 
user's finger also decreases, whereby fast moves of the loop are made difficult as the user's 
finger tends to slide against the loop's exterior. Thus friction material with a certain minimum 
thickness, positioned on the support material's exterior, has been used. A disadvantage of 
this is that friction material such as rubber always has a certain "memory". Suppose the 
pointing device is unused for a time. Since the loop is stretched to an oval cross-section, the 
friction material, in combination with the cloth itself, tends to maintain its "resting position". In 
practice this "memory" can have the effect that, the loop rotates by itself back to its resting 
position if the user has rotated it a little from this position and released it. 
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In a special embodiment of PCT application PCT/SE01/01 620 one of the translatable 
and rotatable rods is replaced by a fimi rounded edge. Here problems with friction against 
the rounded edge are incurred, and the loop's tangential stiffness must therefore be very low 
so that the loop does not have too much friction ggalnst the edge. Since in this case the total 
friction cannot be kept as low as with embodiments with two rotatable rods, the friction on the 
outside of the loop against the user's fingers should be relatively high so that the user can 
move the loop easily. This makes a relatively thick layer of friction material necessary, but 
this works against the goal that the loop's tangential stiffness should be kept low. This makes 
it difficult to realise a loop that works well. 

In US patent 4,692,756 by Clark a flexible loop stretched between two nested rounded 
edges on a support surface is shown. The loop can rotate over and slide along edges on the 
support: surface. Also in this case there are the above problems when the loop glides and 
thereby has considerable friction against two firm rounded edges. Rubber material with 
considerable thickness on the loop's outside is tfierefore necessary, causing high stiffness 
and "memory". 

Further, because of great freedom of choice of support: material the loop's support 
material can advantageously be stamped out in the form of a rectangle that is joined together 
to form a cylinder. A disadvantage of this has been that the junctions have been exposed to 
wear by the user's fingers, whereby threads can come loose from the cloth's edge in the 
junctions which deteriorates their appearance. Further, the visible junctions in themselves 
can be negative from an aesthetic point of view. A device according to the present invention 
is intended to eliminate the above disadvantages. It shows how the loop can be made 
extremely flexible tangentially at the same time as thick friction material can be used. An 
additional advantage is that the support material's joint can be hidden entirely. 

SUMMARY OF THE INVENTION 

The invention includes a loop in the form of a tangentially flexible cylinder for use 
preferably in conjunction with a pointing device of the type where the loop can be moved by 
the user in its axial direction and rotate over two parallel supports that tighten the loop. The 
loop includes a tangentially flexible support material, suitably thin fabric, with a number of low 
friction strips parallel to the loop means' longitudinal axis and arranged with separations. The 
friction material is essentially in the area outside the low friction strips. Great tangential 
flexibility of the loop is achieved since only little or no friction material is in the area between 
the low friction strips while at the same time the friction material above the low friction strips 
can be made arbitrarily thick for the best friction and wear characteristics. 
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BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 shows a preferred embodiment of the invention in top view and section view 
with an enlarged section, figure 2 shows a modification, figure 3 shows an additional 
modification, figure 4 shows friction material arranged point by point, figure 5 shows friction 
material arranged irregularly point by point, figure 6 shows Georgette-cloth in magnification, 
figure 7 shows an overlap junction, figure 8 shows a joint edge-to-edge and figure 9 shows 
an enlarged cut-out circular piece of fabric including two low friction strips with the individual 
threads angled at 45 degrees to the low friction strips. 

DETAILED DESCRIPTION OF EMBODIMENTS ' 

Figure 1 shows a preferred embodiment. A loop 1 including thin fabric 24 encloses a 
support surface 2 provided with rounded edges 3 and 4 on its sides. The loop 1 can move 
axially along the rounded edges 3 and 4 and rotate around them. On the inside the loop 1 is 
provided with longitudinal, axially arranged low friction strips 7 made of some relatively stiff 
material, e.g. polyester plastic, that provides low fiction against the support surface 2 with the 
rounded edges 3 and 4. Friction material of considerable thickness is arranged on the 
outside of the cloth 24, but only in the area above the low friction strips 7 in the form of strips 
9. Since no friction material is in the area 8 between the strips 9, extreme flexibility of the 
loop 1 is achieved seen tangentially, and since the friction strips 9 have considerable 
thickness (1 millimetre worked well in a prototype), high friction against the user's finger is 
achieved at the same time as a good margin against wearing down the friction material is 
achieved. 

Now reference is made to figure 2 where an end view of a loop 10 is shown. The loop 
10 is made of a support material 12 and it is provided with longitudinal low friction strips 11 
on the inside. Friction material 1 in the form of strips 13 with considerable thickness is 
arranged outside the support material 12 in the area outside the low friction strips 11. The 
difference compared to the embodiment shown in figure 1 is that there is also a thin layer 14 
of friction material on the outside of the support material 12 in the area between the low 
friction strips 11. However, the thickness of the friction material 14 in the area between the 
low friction strips 11 is significantly less than that in the area above the low friction strips 11, 
The loop's tangential flexibility is thus maintained to a great extent. 

In an additional embodiment shown in figure 3 a loop 15 is provided with friction 
material arranged in the form of strips 16, but not in the area above, but rather outside, the 
low friction strips 17, However, zones 18 are left that lack friction material. The zones 18 
enable good tangential flexibility of the loop 15. 
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An embodiment shown in figure 4 illustrates the fact that friction material need not be 
arranged in continuous strips. A loop 22 is shown, on the inside provided with stiff low friction 
strips (not shown). On the upper side of the low friction strips and on the outside of the loop 
22 friction material is arranged in small islands 23 arranged in rows. 

Friction material can also be arranged in spots in a more or less irregular pattern and 
even in a random pattern which is shown in figure 5. It is actually true that material arranged 
in spots with considerable space between them is better than an evenly distributed layer of 
friction material because there is still uncoated support material between the strips that can 
flex between the spots of friction material. 

Quite generally, however, it is an advantage for the greatest tangential flexibility of the 
loop that there are zones with significantly less friction material on the average in the area 
between the low friction strips. 

In practice it is very suitable to use a fabric with a distance D between the individual 
threads, see figure 6. Great flexibility is achieved with the cloth and an optical detector type 
HDNS2000 (with "aperture" 0.8 millimetre) detects such a fabric very well if D<0.5 holds. A 
so called Georgette-cloth has these characteristics. D can be chosen larger, of course. 

An overlap junction is shown in figure 7. The support material 26 is cut in rectangular 
shape whereupon it is glued together to form a cylinder with overiap joint 5. The overlap joint 
5 is situated between one of the low friction strips 6 and one of the friction strips 19. In this 
way the junction is entirely hidden 5. There is an additional advantage. Normally an overiap 
junction would give rise to local increased tangential stiffness since the support material is 
double at the overiap joint. However, since the overiap joint is situated over one of the low 
friction strips the loop's tangential stiffness is not increased. 

Figure 8 shows a similar joint 20. but the support material is arranged edge-to-edge 
here. Also here the junction is hidden. 

Figure 9 shows a preferred shape for arranging the individual threads in the loop's 
fabric. Here the threads make a 45 degree angle to the strips 21 and 25, which gives good 
form stability to the loop when it moves sideways. Of course another angle can be chosen. 

In all the above shown embodiments the support material can contain a flexible material 
such as silicone rubber for protection against penetration of moisture and impurities into and 
behind the support material. In practice a support material in the form of fabric is 
impregnated with liquid rubber that later solidifies. 

In case a detector of type HONS 2000 is used, presently sold by Agilent, that detects 
the motion of the outside of the loop means, it has been found advantageous to use a 
transparent friction material and fill it with relatively sparsely positioned reflecting particles. 
The particles Improve the detection of the loop's movement. Detection becomes more 
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effective if the particles are relatively large and have distances between them so that 
individual points of light are projected toward the detector's chip. 

Many modifications can be made within the limits of the patent claims. 
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